Isolation and characteristics of bovine pituitary secretory granules.
Secretory granules containing primarily growth hormone and prolactin were isolated from bovine anterior pituitaries. Marker enzyme analysis and electron microscopy indicated that the secretory granule fraction did not contain measureable amounts of other intracellular organelles. Such isolated granules were resistant to a variety of chemical and physical challenges including variations in osmolarity, ionic strength, EGTA, sonication, boiling, etc. The only treatments that were found to routinely result in granules lysis were alkaline pH and 0.5% SDS. Nonspecific leakage of both growth hormone and prolactin was less than 9% of total hormone pool even after a 60-min incubation. The release of prolactin but not growth hormone could be increased by lowering the free calcium concentration. Conversely, 10(-5) M ionophore A23187 caused a decrease in nonspecific hormone leakage. This raises the possibility that a nonexocytosis secretory pathway might be involved in pituitary hormone release. The initial secretory granule fraction was further purified using discontinuous sucrose gradient ultracentrifugation to yield a subfraction highly enriched in prolactin granules. These granules had the same stability characteristics as the original secretory granule fraction. The use of such granules should prove useful in our efforts to understand how calcium regulates cellular secretion.